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Abstract
The purpose of this study was to investigate the relationship between
learning styles and academic achievement in postsecondary education. It was
the intent of the study to establish if there was a relationship between student
learning style, teacher style, learner/teacher matching and/or mismatching,
student gender and age, to the academic grades of students. This study was
basically a replication of a study completed by Mary J. Thompson and Terrance
P. O'Brien in 1991 on two campuses of a southeast community college in the
United States. In the present study, 243 students and 18 teachers from two
different campuses of a community college in the Province of Ontario
participated in the research. All participants were administered the Gregorc
Style Delineator and students identified by program, age and gender. Data
were tested by two analysis of variance (ANOVA) models. In the first
ANOVA model considered in this study, significant main effects were
manifested in regard to the teaching style, age group and gender. With the
exception of gender, these findings were very similiar to those of the original
study. Duncan's multiple range test revealed that Concrete Sequential (CS)
teachers assigned significantly lower grades than did teachers dominant in any
of the other three learning styles. Post hoc testing revealed that students 25
years of age and older received significantly higher grades than did younger
students. Female students also received significantly higher grades than did
male students. In the second ANOVA model student/teacher learning style
match/mismatch did emerge as a significant main effect. However, Duncan's
multiple range test and Chi square analysis did not substantiate the relationship.
Forty-eight references are cited.
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CHAP'I'ER ONE: THE PROBLEM
Introduction
The purpose of this study was to investigate the relationship between
learning styles and academic achievement in postsecondary education.
The study focused on the Ontario community college system and was
completed at Georgian College of Applied Arts and Technology. The
study was a replication of previous research completed by Mary J.
Thompson and Terrance P. O'Brien in 1991.
Background of the Problem
Historically, the Canadian educational system has struggled to meet
the needs of society and its economic base, with student needs and the
delivery of education at the elementary, secondary and postsecondary
levels. The alliance between society and the educational system was
necessary for both to remain viable institutions. This struggle is evident
today at all educational levels, however this thesis will focus on the
postsecondary system.
2Postsecondary level students, and the economic base (which has
moved from an industrial to a communication and service-based
economy), have both changed significantly over the past decade.
Education must now, more than ever, be presented in a model that
addresses the needs of students and society. Educators can no longer
operate in their ivory towers with little regard for the students and their
role within the Canadian and global economy. Programs, curriculum
models, alternate delivery modes and most importantly, educational
strategies and principles, must be developed to meet the needs of the
diverse student population and society.
The Province of Ontario at the community college level is evolving in
order to meet the needs of a more diversified student population and a
changing society. Statistics from the community college system in the
Province of Ontario indicate that the average chronological age of
students enrolled in colleges has increased steadily since 1980 (see
Appendix A). When reviewing the statistics from the Ontario colleges,
there was a significant decrease in the percentage of students under 20
years of age over the period of 1980 to 1992. In 1980, this age group
represented almost 50% of the student body in comparison to only
3approximately 30% in 1992, indicating a decrease of 20%. The most
noticable increase in age category has been in the student age range of 20
to 25 years of age. Students in the age categories of 25 to 30 years of
age and students 30 years of age and over have also shown a steady
increase over the 12-year period. Should this trend continue, it would
appear that students under 20 years of age may be the minority age group
serviced by the college system in the future. Should this transpire, it
would be essential to explore in detail the implications of such a shift for
educators, employers and society.
There has also been a change in the gender distribution of students
attending community colleges over the past decade. Both males and
females under the age of 20 reached a peak in attendance during the
academic years of 1982/83 and 1983/84 and both groups have
consistently declined in attendance since that time period. Males 20 years
of age and over also increased gradually in numbers from 1980 to 1989.
There was however, a significant increase in the number of male students
from 1989/90 to 1991/92. This could most likely be associated with the
economic challenges faced by this group of people as a result of the
recession which significantly affected the Province of Ontario. The most
4significant and consistent increase was females over 20 years of age. In
1980 this group of students represented 23 % of the student body and in
1992 they represented 36% of students serviced (the largest percentage of
students). One could assume again that the recession has played a role in
the change in numbers; however, this trend has been very consistent as
evidenced in Appendix B. Many elements could be considered when
explaining this trend. First, the role of women in society has changed
and women are now marrying later in life. As a result, women require
an income to support themselves both prior to marriage and in the event
they should decide not to marry. Secondly, the majority of family units
require two incomes to survive and females may feel they require a
college education to assist with their responsibilities in the family unit.
Thirdly, many women are left to support their families in the event of
divorce and death of a spouse. All these factors could contribute to the
increase in the number of female students 20 years of age and over
attending postsecondary education at the college level. It would be
interesting to look at statistics from the universities to determine if there
is a similiar trend at the university level.
A further phenomenon is the increased number of part-time students
5
at the postsecondary level. Statistics (detailed in Appendix C) from
Georgian College supported the growing percentage of part-time students
accessing post-secondary studies. Cathy Neuss, Associate Registrar at
Georgian College, confirmed this trend during a personal interview. Ms.
Neuss stated that the actual numbers of part-time students registered does
not reflect the demand for part-time studies. Most programs are over-
subscribed and as a consequence, can only register a limited number of
students. The college aspires to give priority to full-time students when
filling over-subscribed programs for funding reasons. The college
receives increased funding for students registered on a full-time basis.
Distance education packages, part-time studies or weekend courses to
obtain the credentials required for the job market would be of benefit to
this market (Ontario Council of Regents, 1990). Consequently, alternate
delivery modes are being developed to meet the needs of part-time
students who do not wish or are unable to because of other
responsibilities, to physically attend an educational institution. It is
anticipated that technology, the economy, and globalization will continue
to force individuals to access educational upgrading to remain marketable
within the global economy (lifelong learning).
6The Provincial Government of Ontario legislated two major initiatives
into the college system over the past two years that reflect our changing
society and student population. The Prior Learning Assessment (PLA)
directive acknowledged that students may have learning from life and
work experiences that match courses provided by the college. This
program enables students to challenge the courses and thus fast track
through the system.
The changing demands of the workplace and the economy also
precipitated the introduction of the College Standards and Accreditation
Council (CSAC). This second initiative was mandated to ensure that
provincial standards were developed for programs offered at the college
level. General education courses, the development of generic skills and
vocational learning outcomes were the main thrust of the initiative.
Feedback from employers suggested that college graduates should have a
more rounded education thus enabling them to function as team members
when employed (Ontario Council of Regents, 1990). Adult learning
principles and practices should be incorporated into the postsecondary
system to accommodate the challenges faced by the initiatives and to
foster lifelong learning practices.
7Adult learning principles have existed in a philosophical sense within
the educational realm for decades. For the most part however, they were
not emphasized in the development and delivery of curriculum at the
college level until recently. Historically, most college students were
direct entry graduates from the secondary educational system (traditional
students). These students were familiar with structured, semi-autocratic
instruction and were often dependent on the teacher for their learning.
Non-traditional students, defined as students who have been in the
workforce and have returned to the educational system, expected teachers
to function as facilitators. They wanted assistance when amalgamating
their personal learning experiences with useful, current and related
material.
The current students being serviced by the postsecondary system have
high expectations of the institution, the teacher and themselves. Their
return to the educational system is often accelerated by a job requirement
or the need to secure a job. They support any learning theory or
technique that enables them to successfully complete their schooling in a
cost effective and timely manner.
Historically, college teachers were hired for their subject expertise
8with little emphasis placed on teaching experience as a prerequisite for
hiring. The college system now recruits applicants with both subject and
teaching expertise. The long-term effect of the initial hiring practice has
caused concern for the college system. Today it is critical that all
teachers have some fo·rm of teacher training because of the diversified
student population and the changing educational system. Human
Resource Departments within colleges attempted to rectify this deficit by
promoting and providing professional development opportunities that
focused on teaching as a skill. Colleges supported Canadian and
American university programs that provided distance education packages
which enabled teachers in the college system to upgrade. Increased
numbers of teachers accessed teacher training programs that helped them
to cope with the changing student and their own role as a teacher.
Learning style theories were introduced in many training packages and
programs as an educational tool to assist teachers with their delivery,
enhance student success and decrease attrition.
Much research has occurred at all levels in the educational system
related to learning styles and their validity and application in the
educational realm. The research results both validated and invalidated
9their effectiveness as an educational tool that enhanced learning and
academic achievement. Increased use of learning style inventories was
recommended by supporters to assist educational institutions when
meeting changing student needs.
Purpose of the Study
The study was completed to determine whether learning styles affected
academic grading, and ultimately, student success, in postsecondary
education. It was the intent of the study to establish if there were a
relationship between student learning style, teacher style, learner/teacher
matching and/or mismatching, student gender, and age, to the academic
grades of students. The results were then related to the demands placed
on the community college system, changing student demographics, adult
learning principles, teacher training and classroom effectiveness and other
applied research in the field. Recommendations for future study are
detailed.
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Research Questions
As discussed, this study was a replication of research completed by
Thompson and O'Brien (1991) and explored similar questions as detailed
in their research.
1. Is there a relationship between distribution of grades depending on
the learning/teaching style of the teacher?
2. Are significantly different grades assigned to students with
differing learning styles?
3. Do the grades of students under twenty-five years of age differ
significantly from students who are over twenty-five?
4. Are significantly different grades assigned to students of different
gender?
5. Do student gender, student age, and student learning style have
any interactional effects on the assigning of grades by teachers of
different learning/teaching styles?
6. Do teacher/student match and teacher/student mismatch of
learning styles have any effect on grades distributed?
11
Rationale for Study
Society as a whole has forced the educational system to be more
accountable for its programs and graduates. The global economy has
hastened the demand for lifelong learning to which colleges must
respond. Cultural diversity and learning histories of students have
precipitated change in curriculum development and implementation.
Statistics from the community college system demonstrated that the
college student population has also·changed both in chronological age and
gender. Non-traditional students have placed different demands and
expectations on the institution and its teachers. Government initiatives
and funding to the college system in the Province of Ontario have forced
administration and teachers to evaluate teaching and classroom
effectiveness. As a result, educators are challenged to develop
educational strategies to make education and learning relevant to both
consumers of education and society. Learning styles have been identified
as one possible means to this end.
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Importance of the Study
The results of the research completed by Thompson and 0 'Brien
(1991) contradicted previous research in the field, in the area of matching
and mismatching of teacher/learner style with academic achievement.
Rita Dunn (1983) in her article titled, "Teaching students through their
individual learning styles: A research report," cited much research which
supported the relationship between learner/teacher matching and academic
achievement (Domino, 1970; Farr, 1971; Dunn, 1971; Dunn & Shockely,
1970, 1971; Dunn & Dunn, 1972, 1975, 1978; Cafferty, 1980;
Cavanaugh, 1981; Fiske, 1981; Pizzo, 1981; Lemmon, 1982; and Shea,
1983). Recent research by Wells & Higgs (1990), Jones & Duffy (1991),
and Bath & Blais (1993) encouraged the use of learning style theory for
both students and teachers to promote student success. Replication of the
study, in any case, added to the body of knowledge and theory on
learning styles in education.
A further factor that supported replicating the study was the
simplicity of the process and the instrumentation used (Gregorc Style
Delineator). This was an asset in a practical sense, as it did not take a
13
great amount of time and effort to determine the learning styles of both
the teacher and the student. Educators within the college system are
more supportive of techniques that require limited classroom time as their
main focus is on teaching. This technique required little time, was
simple to interpret, did not require an extensive amount of training to
administer and was cost effective. It also provided the student and the
teacher with a comprehensive package on their learning style that they
could use in their personal and professional life. Therefore, the
duplication of the study was critical as it eventually could develop into a
practical tool for both student and teacher.
Scope and Delimitations of the Study
The study was administered in a similar fashion as detailed by
Thompson and O'Brien (1991) with minor variations in sampling. They
conducted their research at an American community college and used two
campuses for their sample population. This field experiment used a
community college in the Province of Ontario with teachers and students
from two campuses. Classification of the term community college is
14
different in the United States and the Province of Ontario. In the United
States community colleges fulfill a university transfer function in
postsecondary education. As a result there are different entrance
requirements and expectations of students, as compared to a community
college in the Province of Ontario. Community colleges in the Province
of Ontario are a separate entity that do not function as transfer
institutions. Some individuals colleges have articulation agreements with
universities, however, they are negotiated within individual colleges on a
program by program basis.
Outline of the Remainder of the Document
Chapter One provided a basic overview of the subject being studied.
Topics included the introduction to the problem, background of the
problem, purpose of the study, questions to be answered, rationale for the
study, importance of the study and scope and delimitations of the study.
Chapter Two highlights literature on the use of learning styles and its
implications for the field of education. Subjects include the historical
framework of education, changing student demographics, adult learning
15
principles and theory, teacher training and classroom effectiveness, and
learning style theory and applied research.
Chapter Three reviews the methodology and procedures of the
research. Subject areas covered include research design, selection of
teachers and students for the study, an overview of the Gregorc Learning
Style Delineator, classroom procedures, data collection and processing,
limitations of the research and a summary of the chapter.
Chapter Four details the results of the field experiment with a section
provided for interpretation of the results. Tables accompanied by
explanations are also included' in Chapter Four.
Chapter Five provided a brief summary of the findings detailed in
Chapter Four. Conclusions, implications for practice, theory and
research and recommendations based on the results are critiqued and
discussed.
CHAPTER TWO: LITERATURE REVIEW
Introduction
A brief historical framework of the Canadian educational system
was provided as a backdrop for the inception of learning style theories as
they exist today. The literature review proceeded to critique the changing
student demographics of the Ontario community college system and their
application to adult learning theory and principles. Teacher effectiveness
and the use of learning style theory, in both training and the· actual
classroom environment, to accommodate the changing student population
was discussed from a research perspective. The review concluded with
examples of related research on matching learning and teaching styles.
Historical Framework of Education
The Canadian education system originated from the British
structure of education and, as a result, was imperious and traditional in
nature. Dewey (1963), in his first chapter of Experience and Education,
described traditional education as very static, with information being
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passed on through the generations regardless of the era and possible
societal progression. Students were expected to ingest the information
without questioning, and, in a sense, regurgitate it when directed by the
teacher. There was little or no development of self, and individual
behaviour was modified to meet the accepted standards of the time.
John Dewey was a pioneer of progressive education when Experience
and Education was first published in 1938. His ideas were not accepted
by the majority within the educational realm until the 1970s. Dewey
proposed that educators should acknowledge and work with the student's
life experience, as he believed that learning is achieved through personal
experience. He further advocated that it was the responsibility of the
teacher to work with these experiences and foster a positive learning
environment. He emphasized that the curriculum should meet the needs
and capabilities of the individual student. The social control within the
classroom remained the responsibility of the teacher; however, he
believed that, for the most part, social control was not necessary since
students are active learners and are very interested in their educational
experience. Thus began the emphasis of the personal psychology of the
student in education.
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Although Dewey was considered an anomaly in his time, it is
interesting to note that many present principles of adult education reflect
Dewey's theoretical base. It is certainly true that Dewey's principles
complement much of the theoretical foundation of Learning Style Theory
and its application in the classroom.
Changing Student Demographics
For the purpose of this thesis, Ontario community college student
demographics include age and gender only, since the literature detailed
throughout the paper does not differentiate on any other demographic
variables. Further, the term "non-traditional student" reflects students
who are nineteen years of age or over and qualify for postsecondary
studies in education at a community college level. The majority of non-
traditional students have been out of the educational system for an
extended period of time. Much literature supports the trend that,
chronologically, the average age of students upon commencement of
postsecondary studies is increasing. This trend is evident within the
Ontario community college system during the years 1980 to 1992 (see
19
Appendix A). The student population that was traditionally serviced by
the community college system (students who often entered the college
system immediately after high school) has decreased in size from 50% of
the total population serviced in 1980 to 30% in 1992. The student
population over 20 years of age has continued to increase significantly in
the same time-frame. Also evident is an increase in the number of
women enroled in postsecondary programs at Ontario community colleges
(see Appendix B). Traditionally male and female students under 20 were
the largest consumers of the college system. In 1992 the largest
percentage of students were females over 20 years of age.
Many factors have contributed to these trends, notably recessive
periods, economic restructuring and global competition (Ontario Council
of Regents, 1990). Much of the training to be delivered through the
community college system results from technological change. Continued
increases in the non-traditional student population are expected, as
community colleges are now in the formative stage of developing
assessment processes to evaluate learning gained from past experiences
for application to existing college level credits (Ontario Council of
Regents Prior Learning Assessment Advisory Committee, 1992).
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The College Standards and Accreditation Council discussion paper
(Ontario Council of Regents, 1992) strongly emphasized the need for the
Ontario community college system to address the diversified student
population and their subsequent needs, by ensuring that students in
college are introduced to an increased number of general education,
generic skill and vocational learning outcomes. The intent is to ensure
that college graduates have the ongoing skills necessary for lifelong
learning and productive employment in our changing society.
Thus, the community college system is evolving. With this
evolution, however, new systems of fostering learning and delivering
curriculum must ensue.
Adult Learning Principles and Theory
Most research strongly differentiates between the learning principles
applied to children and the learning principles applied to adults. Knudson
(1980), however, stressed that the pedagogical and the andragogical
approaches cannot be separated, and presented the Humanagogy
approach, which appears to combine principles from both approaches.
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Knudson proposed that no one person is either fully adultlike or fully
childlike.
Mezirow (1981) emphasised the need for a Charter for Andra~o~y
with the foremost emphasis on the role of the educator as an enhancer of
self-directive learning. Adult learners are to define their learning needs
and strategies, and educators are to emphasize experiential and
participative instructional techniques. Gerald J. Pine and Peter J. Horne,
as early as 1969, identified nine principles of learning which again
reinforce Learning Style Theory. Their principles were based on
interviews, documentation and observation of 120 community aides who
worked with the rural poor in the New England States. The research
acknowledged that change and learning must come from within and that
they are based on experiences. Also acknowledged were individual
problem-solving and learning styles and their significance on individual
behaviour.
Donald J. Brundage and Dorothy Mackeracher (1980), in Adult
Learnin~ Principles and Their Application to Program Planning, detail
comprehensive and significant research and subsequent analysis on the
use of learning style inventories in education. For many in the field of
22
adult education, this publication is a well-respected resource. Their
research supported the concept that biological elements (physiological and
internal mental mechanisms) related to learning for both children and
adults are comparable; however, elements related to the psychological,
developmental, social and situational attributes generally differ between
children and adults.
Brundage and Mackeracher acknowledged diverse learning styles and
abilities as a major characteristic of the adult learner. Their research
supported the concept that adult learners learn in different ways and that,
when faced as a group, are not homogeneous in mental and learning
abilities. Further, they found that teachers also have different learning
styles and tend to teach to their own learning style. Brundage and
Mackeracher found that, generally, when learning and teaching styles are
mismatched, the outcome is usually unsatisfactory. Their extensive
research also strongly supported the concept that while there are many
ways to learn, this does not reflect mental ability or intelligence.
Further, their research supported a belief that adult learners have the
ability to quickly identify teachers who have learning style congruency.
Brundage and MacKeracher (1980) cited research that was completed by
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key learning style theorists (Hunt, 1971; Kidd, 1973; Hunt and Sullivan,
1974; Kolb and Fry, 1975; Cawley et al., 1976; Messick, 1976; Even,
1978; Taylor, 1979) to support their conclusions.
Teacher Training and Classroom Effectiveness
As detailed in the previous section, community college students are
changing. Students have both maturity and life experience and no longer
can it be assumed they will accept, and subsequently respond to, teaching
which is delivered in a traditional, autocratic fashion. Brundage and
Mackeracher (1980) outlined physiological characteristics, self-concept,
stress and anxiety, past experiences, time, motivation and the paradoxes
of adulthood as critical elements that affect student success.
Roger E. Haugen (1984) studied the relationship among length of
teaching experience, pedagogical training of the instructor, and subject
matter preparation with student ratings, and found a moderate statistical
relationship exists. Faculty with formal training received higher ratings
than did their colleagues with subject matter knowledge. Thus, it is
assumed by Haugen that pedagogical and andragogical theory do enhance
24
student success.
Finklestein (1984) studied teaching effectiveness and classroom
practices as they relate to trainable behaviours. His research found that
the ability to stimulate the interest and actual knowledge of the students
were the two critical elements. The ability to pique students' interest
could be accomplished by introducing recent, relevant material into the
classroom. He did not find a strong relationship between training and
teacher effectiveness, as he alleged that many situational factors have
varying effects on the classroom interaction.
Sara Edwards and Susan Barnes (1985) critiqued the Research In
Teacher Education (RITE) program. The model was derived from
research on teaching and change in the classroom, and it appears to be a
very comprehensive, non-intrusive program. Research supports the
approach that the RITE program is successful since ongoing training and
practice alternatives are provided. Supporters stressed that it is both cost
and time efficient. This type of model deserves merit as it enables
practitioners to independently work on their skill development and to
keep abreast of current issues and dimensions in education.
Nunes and Halloran (1987) conducted research and subsequently
25
developed a training program for Adult Basic Education Instructors
(ABE). Competencies of the adult educator were ranked in order of
significance as follows: (a) understanding the adult learner; (b) personal
qualities; (c) knowledge of the field; (d) knowledge of teaching
techniques; (e) creativity; (f) communication/ interpersonal skills; (g)
professionalism; and (h) management/organization. Under the category
of understanding the adult learner, it was recognized that research on
adult development and the application of learning style strategies are
critical for adult educators.
Andrea Parrot (1987) explored the use of theatre techniques as an
instructional strategy in large classes. In her very amusing article, she
detailed how different learning styles can be accommodated through
theatrical lectures, and encouraged the use of this tool as a teaching
strategy. Ms. Parrot taught a Human Sexuality class in which she
performed different characters to reflect human sexuality issues in
specific eras (Queen Victoria, Margaret Sanger, Renee Richards,
Madonna and Virginia Johnson). Students who learn best by a visual and
abstract learning style benefitted from her teaching strategy as they
acknowledged that it made learning fun and easier.
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Rannells Saul (1990) acknowledged that community colleges are faced
with a definite challenge as a result of rapid technological change and
changing societal norms. This scenario is complicated by the fact that
many of the people requiring retraining will also require basic upgrading
in literacy skills. Saul's research outlined the characteristics of adults,
the content of program development and the learning situations as critical
factors when delivering quality education. Saul included learning styles,
teaching strategies and the similarities and differences between adults and
their society as elements of the learning situation. Saul concluded that a
successful training program for adult educators can be designed that
would enable them to understand and apply critical theories and principles
that relate to a changing education system. Such a program should
consist of lifelong learning skills seminars, instructional strategies skill
workshops, community practitioner involvement, the development of a
trainer assessment program and an awareness of critical issues which
exist in adult education. This research article strongly supports the
direction provided to Ontario community colleges through the College
Standards and Accreditation document produced by the Council of
Regents.
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Jack W. Keller and Frank L. Rabold (1990) detailed the results of a
survey to 1,300 students that contradicts much of the literature on teacher
training as cited above. Keller and Rabold list availability outside the
class, exam or test review, practical application of material, and
enthusiasm and love for the subject as the foremost behaviours required
for a teacher to ensure student success. There was not a great emphasis
on delivery mode, which ranked thirteen out of a possible fifteen, nor on
the teachers' understanding of different learning styles. The research
emphasized a need for different instructional delivery when classes are
composed of males and females, and thus acknowledged the different
learning styles related to gender differences. When these factors are
taken into consideration with the changing trend in gender demographics
in the community college system, implications for delivery are evident.
As detailed in the previous section, there has been an increase in the
number of female students serviced by the community college system.
The research completed by Keller and Rabold (1990) indicated that
females like a variety of teaching techniques and media, while male
students look for a dynamic presentation with opportunity to ask questions
outside of the classroom. It was also interesting to see that non-
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traditional students want teachers to acknowledge their life experiences
and apply them to the curriculum being explored. Traditional students
wanted an opportunity to meet with teachers outside the classroom and
very clear expectations of the requirements of the course.
The above literature review regarding teacher training programs
shows that there is much available to assist teachers and administration in
the development of training models in adult education. The vast majority
of the literature emphasized the importance of learning style theory and
application in an educational setting.
Learning Style Theories and Applied Research
Once again, the discussion of Learning Style theory begins with the
work of John Dewey (1963). Dewey was involved in what could be
defined as traditional experiential learning which is the basis for learning
style theory and research. Although Dewey gave credit to the work of
Francis Parker, he expanded the theory to promote student-centred
education. It was, however, not until the mid-1970s that the term
"learning style" came into its own. Since that time it has been a
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prominent principle in both pedagogical and andragogical literature.
The National Association of Secondary School Principals (1982), in
their published text titled Student Learning Styles and Brain Behaviour,
cited an annotated bibliography of selected learning style instrumentation
as detailed below. David A. Kolb was highlighted as the author and co-
author of many texts during the 1970s detailing how the human mind
works, with emphasis on its effect on organizational psychology. Kolb
later designed the Learning Style Inventory which was a self-report
inventory representing four possible learning modes: Concrete
Experience, Reflective Observation, Abstract Conceptualization, and
Active Experimentation. In 1972, R. Dunn and K. Dunn designed an
actual paradigm to measure eighteen elements in four areas:
environmental, emotional, sociological, and physical characteristics that
affect learning. With Price (1979) and Cavanaugh, Eberle and
Zenhausern (1983), they revised the instrument to include hemispheric
and left and right cognitive style preferences. Dunn and Dunn continue
to be key theorists in the field of Learning Style research.
Contributors to the realm of learning style theory that can be applied
specifically to college students are Canfield and Canfield (1976). They
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developed a Learning Styles Inventory (LSI) and Instructional Styles
Inventory (lSI) which enable administrators to match learning and
teaching styles. The instrument takes approximately fifteen minutes to
administer. A further tool that has received significant attention was
designed by Ronald R. Schmech, Fred Ribich, and Nerella Ramanaiah
(1977), and is termed Inventory of Learning Processes. The inventory
has sixty-two true/false items which reflect four styles of student
information processing preferences. Witkin (1977) developed a tool
which differentiated between field dependent and field independent
learning. Witkin supported the ideology that different teaching techniques
reflect these learning preferences and, when identified, enhance learning.
Anthony F. Gregorc (1979) designe.d the Gregorc Style Delineator, which
is a self-report tool that distinguishes four learning style preferences
(Abstract Sequential, Abstract Random, Concrete Sequential and Concrete
Random). D.E. Hunt (1979) developed the Conceptual Level matching
model which he felt enabled students to understand their learning style
and find a match for it given their conceptual makeup. Hunt stated that
learners and educators should accentuate and work with their styles rather
than against them. Hunt supported the matching of a students' concept
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with a behavioural outcome followed by a teaching approach to enhance
learning.
Although the annotated bibliography provided by the National
Association of Secondary Principals detailed more tools and instruments
(approximately 30 instruments) which exist that have been designed to
measure cognitive, learning and personality style preferences, those
mentioned above are the key theorists related to the field of adult
education.
Much research has been completed to determine if learning style
inventories have validity as instruments of research and subsequent theory
development. Much of the literature details bipolar results, often
depending on whether the individual completing the research is a strong
advocate or an opponent of their use in the educational system. Rita
Dunn (1983) amalgamated several research projects in her article titled,
"Teaching students through their individual learning styles: A research
report," which, for the most part, strongly supports the relationship
between learning and teaching style matching and learner success. She
cited research from Farr, 1971; Domino, 1970; Dunn, 1971; Dunn and
Shockely, 1970, 1971; Dunn and Dunn, 1972, 1975, 1978; Cafferty, 1980;
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Cavanaugh, 1981; Fiske, 1981; Pizzo, 1981; Lemmon, 1982; and Shea,
1983, that all, in one form or another, support the validity of learning
style inventories in the classroom. All researchers document evidence to
support the hypothesis that students who are taught in their preferred style
show, statistically, notable accretion in their studies. Dunn did
appropriately caution that many years are required to develop a valid and
reliable tool; thus practioners must ensure that the instrumentation has
been appropriately tested.
Cronbach and Snow's (1977) research did not support the assumption
that matching teacher instructional strategies with learner style enhances
student achievement. On the other hand, research completed by P.L.
Peterson (1979) evidenced a relationship between student achievement and
teacher/learning style. Peterson suggested that a match is not necessarily
indicative of academic achievement but that it could improve student
motivation and self-concept, thus enhancing learning. This area could
benefit from further study as literature is available which supports the
relationship between positive self- concept and academic achievement.
Kampwirth and Bates (1980) also attempted to study the match and found
that in the vast majority of studies (20 out of 22) there was no significant
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relationship. There has, however, been reluctance to accept this ideology
as it is perceived to threaten the very core of the educational system and
affects how business is done.
The black and white approach to research on learning styles is
further complicated by literature that acknowledges that even though there
could be a valid match/mismatch of learning styles, over-dependency on
learning style theory could result. Henson and Borthwork (1984), in their
article, "Matching styles: A historical look, " acknowledged the benefit,
but cautioned all involved not to become too dependent on the theory.
They felt that over-use could force both the teacher and the learner to
become too dependent on style and, as a consequence, limit their
creativity when faced with new learning situations. Doyle and Rutherford
(1984) echoed this concern and questioned the validity of learning and
teaching style matching. They questioned the simplicity of the principles
underlying its use and were concerned about the potential for over-use
within the educational realm. Further research was recommended to
establish all dimensions and elements that affect academic achievement.
Bruce Joyce (1984) proposed that learning transpires when an individual is
challenged to think differently and to acknowledge opposing ideas and
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concepts. He advocated that learning can only occur if there is
disequilibrium in thought; this will not transpire in a learning
environment that is too comfortable. Individual learners, he believed,
have the ability to adapt their learning environment to their own learning
needs which do not have to occur through teaching and learning style
matching. Further concern over the simplicity of learning style-based
education was expressed by Hyman and Rossoff (1984). They suggested
that learning style-based education was too simplistic and gave too much
power to the teacher. Teachers, they believed, were expected to
determine the learning styles of the students and to subsequently match
and adapt their teaching styles to meet the needs of the student. Hyman
and Rosoff supported the merit of learning styles but perceived it as only
one element of facilitative learning. In their article "A transition model, "
faculty and students were encouraged to share responsibility for both
teaching and learning, thus acknowledging the complexities of the
teaching/learning environment.
A major concern expressed within the field relates to the fact that the
majority of the instruments are self-reporting, and adversaries suggest
that students do not have an understanding of their learning preferences
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and/or the ability to assess them. Extensive research at the Centre for the
Study of Learning and Teaching Styles, St. John's University, supported
the idea that the majority of students are able to assess their own learning
styles and are quite accurate when doing so (Dunn, 1983).
The balance of the literature review examines recent studies that have
been completed in the adult educational system which reflect learning
style theory. Of note is that the majority of learning style research has
taken place at the elementary and secondary school level. Research in
the postsecondary system is now becoming more common and accepted
within the field.
In 1987, Beverly Barber Martin completed her own research and
produced a paper on learning-teaching styles schemes as a partial
requirement for her Doctoral program. Martin used the teaching
behaviours of Early Childhood educators and student interns as her
sample population. The results of her study supported the direction that
when student interns understand themselves and their learning and
personality styles, they are more able to teach and interact with the
children who are in their care. Student interns could also monitor their
own teaching behaviours in the practicum setting, thus playing a key role
36
in modelling their teaching style. Further, when faculty were trained on
learning styles and the effect on teaching, they were more able to work
successfully with the student population. Martin did not advocate a
match of the teacher and learner, but rather supported the philosophy that
both understanding and accepting the fact that differences exist leads to
effective learning.
Learning styles and learning preferences of first and fourth semester
Baccalaureate Degree nursing students were studied by Deborah Wells
and Zana Rae Higgs in 1990. The authors acknowledged past research
which supported the direction that educators should be aware of the
impact of learning styles in the classroom. However, they wanted to
track the students to establish if learning style fluctuated over the
program duration and to establish if nursing students have a predominant
learning style as a professional group. Their research did indicate that
the majority of students did operate from two similar learning styles.
However, within these two styles, many different teaching techniques
were preferred. There was no evidence to support that learning style
preferences did change over the years of the program. They concluded
that the knowledge of learning style preferences in the classroom would
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certainly affect how the curriculum is to be delivered and subsequently
affect student success.
Janet W. Jones and Donna K. Duffy (1991) identified the changing
student demographics at a post-secondary level and the implications for
training of persons teaching at this level. They, along with other staff
members from Middlesex Community College, developed a forty-hour
Activating Learning in the Classroom (ALC) program to enhance faculty
skills in a supportive, collaborative environment. Their research led them
to advocate strongly that faculty need to understand their teaching and
learning styles in order to meet the needs of the changing student who
wants to make the absolute most out of the student-teacher contact in the
classroom. Teachers who have been involved in the volunteer program
strongly support its merit and feel that it has the capacity to have a
significant effect on student, teacher and institutional success. While this
article is included herewith since it supports the body of the paper, a
longitudinal study of the success of the ALC program would be a better
indication of success.
Chere Campbell Gibson and Arlys O. Graff (1992) studied the
relationship of students' preferred learning styles and perception of the
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barriers to completion of External Baccalaureate Degree Programs
through distance education. They used a representative sample which
included both successful and unsuccessful students from their four
distance programs and found that there was no significant difference in
success based on their preferred learning styles. Their research findings
did establish that the barriers were more psychological in nature, with the
key ingredient being the level of confidence of the student. They
proposed that completion could be possible for a good number of the
unsuccessful students if initial identification and subsequent support were
provided.
James Archer, Jr. (1993), in his recently published text titled
Counselling College Students...A Practical Guide for Teachers, Parents,
and Counsellors, openly acknowledged that the majority of colleges and
universities do not take into consideration the different learning styles of
the student population. Archer strongly supported the significance of
learning styles and stated that they are a detrimental factor when
determining student success.
John B. Bath and Kathleen Blais (1993) studied student nurses'
learning styles in math to establish if there were any relationship with
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their drug dosage calculation ability. The authors had intended to support
their hypothesis, which predicted that there would not be a relationship
between the two. However, their research findings did indicate a
relationship. Bath and Blais advocate that this relationship should have a
significant impact when teaching drug dosage calculations in the
classroom. Faculty should reinforce the student's preferred learning style
and develop additional practical strategies to encourage correct problem
solving. The ability to correctly administer drug dosage is considered a
critical skill in nursing education and the use of learning style theory is a
valuable asset for educators of nurses.
Summary
Reflection on the literature reviewed, in the majority of cases,
substantiated the appropriateness of learning style theory application in
the community college system. The current literature on adult education,
and the statistics provided by the Ministry of Education and Training,
concur that our student population is changing, and will continue to
change. From a historical perspective, education has moved from being
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teacher and content centred to being student centred. Emphasis on the
personal psychology of the student, acknowledgement and acceptance of
various learning styles, abilities, and strategies, are common.
Adult learning principles and theory included learning styles theory as
one integral element of student success. Teacher training advocates also
support their legitimacy and encourage their inclusion into training
seSSIons.
The majority of the literature emphasized the benefits of learning
style theory to both the teacher and the learner. This is not stating that
the application and use of learning style theory is infallible; however,
there appears to be enough support to warrant further research regarding
their use.
CHAPTER THREE: METHODOLOGY AND PROCEDURES
Introduction
The purpose of this study was to replicate research completed in
1991 by Mary J. Thompson and Terrance P. O'Brien. This chapter
outlines the methodology utilized with the present study.
Research Design
Original research designed by Thompson and O'Brien (1991)
investigated the effect of student learning styles, teacher styles, student
gender, student age, and the teacher/learner match or mismatch of
learning styles, on postsecondary grades (academic achievement).
Thompson and 0 'Brien posited six research questions which this study
also addressed.
The dependent variable of the research was the assignment of grades
to the students by the teacher. The list of independent variables included
student learning styles, teacher styles, student gender, student age and
teacher/learner match and/or mismatch of learning styles.
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Pilot Studies
The current field test used the research completed by Thompson and
O'Brien (1991) as the pilot study. All teachers at a southeast college
were administered the Gregorc Style Delineator (refer to Appendix D).
Eight teachers from each of two different campuses were selected as the
teacher sample (sixteen teachers in total). The teachers were selected
because they exhibited a dominant style as defined by Gregorc's "pointy-
head dominanco." A dominant learning style was indicated by a score
between 27-40 points on the scale as detailed by Dr. Anthony Gregorc
(1982). The student sample was a class taught by each of the sixteen
teachers which totaled 207 students. They too were administered the
Gregorc Style Delineator and their learning styles were recorded. The
dependent variable of grades was selected after completing one term of
studies to which the teacher assigned grades. Duncan's multiple range
test was administered for post hoc testing. Two analyses of variance
models using SAS Release 5.15 were used to address the research
questions.
Research results indicated that there were significant main effects
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with teaching style (F = 5.30, p = .01) as teachers who were classified
as Concrete Sequential gave students significantly lower grades than their
colleagues with other teaching styles (refer to Appendices F and G for
Style Characteristics). Students who were 25 years of age and over
received significantly higher grades than the younger student body (F =
6.97, p = .01). There were significant interactional effects between
teaching style and student gender (F = 4.65, p = .01) as the research
indicated that Abstract Sequential and Concrete Random teachers (refer to
Appendix G for Style Characteristics) tended to give male students higher
grades than females. Female students were assigned higher grades by
teachers who had Concrete Sequential and Abstract Random teaching
styles. Students 25 years of age and over were given higher grades by
Concrete Sequential, Abstract Sequential and Abstract Random teachers.
Concrete Random teachers' assigning of grades was the opposite (F =
4.04, p = .01). The results, however, contradicted much of the existing
research on teacher/learner matching as the study did not show a
significant relatio,nship between grades received and the match between
student and teacher (F = 2.59, p = .05). Much research supports the
notion that when student and teacher learning styles are matched, students
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most often show increased grades as detailed in the literature review in
Chapter Two.
Selection of Sample
The sampling techniques used in the present research were very
similar to those used by Thompson and O'Brien. Teachers at two
campuses of Georgian College of Applied Arts and Technology were
administered the Gregorc Style Delineator (refer to Appendix D).
Consent was provided in writing by the teachers who agreed to
participate in the research (refer to Appendix E for a copy of the letter
sent to the teachers). Teachers who scored in the 27-40 point range
(pointy-head dominanco) were chosen as the teacher sample (Gregorc,
1982). Gregorc suggested that a score in the 27-40 point range indicated
a very strong preference to operate within such a channel. Eighteen
teachers in total were chosen. The consent form also indicated that their
names, and the names and grades of their students would be kept
confidential (refer to Appendix E). They assigned the researcher a class
of their choice and the class was administered the same delineator (243
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students in total). The researcher administered the learning style
delineator in each class (eighteen in total) and was available to answer
any questions regarding semantics in the Gregorc Style Delineator.
Student age, gender, program, student semester and campus were
included in the data collection. Two hundred and forty-three students
completed the delineator. The Gregorc Style Delineator took an average
of nine minutes to complete. At the end of the semester the teacher
provided the final grades of the students and the data analyses were
completed. Copies of the style characteristics of participants' dominant
learning style channel were provided for their personal and professional
use (refer to Appendix F for a copy of the Style Characteristics of the
Dominant Concrete Sequential individual).
Instrumentation
The Gregorc Style Delineator (refer to Appendix D) was used to
measure the learning style of students and the teachers. It was introduced
as a self-analysis tool in 1982 by Dr. Anthony Gregorc, after an eleven-
year development period. Ten sets of four words must be ranked by the
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individual completing the Delineator. The instructions stressed that the
individual must be honest with him/herself and use his/her true self as the
reference point when ranking the words. It is designed to measure the
cognitive abilities of ordering and perception. Gregorc defined this
mediation ability as the mental ability that enables people to receive and
express information (Gregorc, 1979). He advocated that all individuals
have such an ability, however, the process differs from person to person.
Learning style can simply be defined as one's natural ability to
understand one's self and the world, and the interaction between the two.
Gregorc detailed four learning styles that included: Concrete Sequential
(CS), Abstract Sequential (AS), Abstract Random (AR), and Concrete
Random (CR). Appendix G provides a Style Comparison of the four
dominant channels as detailed in An Adult's Guide to Style (Gregorc,
1982). The abstract/concrete grid measured perception and the
sequence/random grid measured ordering ability. Anthony Gregorc
(1982) in, An Adult's Guide to Style, acknowledged that individuals
usually have a natural predisposition to all four; however, they may have
strong tendencies in one, two or three of the channels. Further, he
conceded that individuals can adapt their natural tendencies to interact and
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cope within their environment.
Thompson and O'Brien (1991), in their paper titled "Learning styles
and achievement in postsecondary classrooms," cited research by Joniak
and Isaksen (1988) and O'Brien (1990), which when combined,
minimally substantiated the four scales as adequate measurements of
learning styles thus supporting the validity and reliability of the Gregorc
Style Delineator.
Teachers and students involved in the research at Georgian College of
Applied Arts and Technology said that the Gregorc Style Delineator
required a minimum amount of time to administer, and little explanation.
They also enjoyed the comprehensive overview that detailed their learning
style preference (refer to Appendix F) and the Style Comparison sheet
that provided an overview of the four dominant channels (refer to
Appendix G).
Data Collection and Recording
As detailed earlier, teachers at two campuses voluntarily completed
the Gregorc Style Delineator. The teachers returned the completed form
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and identified a class as the student sample. The teachers who exhibited
the "pointy-head dominanco" were then contacted and an appointment
was made to administer the delineator to the class. The "pointy-head
dominanco" according to Gregorc (1982) indicated a strong preference to
operate within a learning style channel. Ranking of the words was
completed by the teacher and student sample. The researcher manually
scored the delineators to determine learning styles. Personal information
related to academic achievement of student participants was maintained
by using code numbering. Campus location, gender and the names of the
teacher sample were also coded.
The resulting data were entered on the Statistical Package for Social
Sciences (SPSS) for analysis. Analyses included two analysis of variance
(ANOVA) models and Duncan's multiple range test for post hoc testing.
In the first ANOVA Model, the main effects of teaching style, student
learning style, age, and gender, were analyzed in relationship to the
course grade of students. Two-way interactions included teaching style
and learning style, teaching style and age, and learning style and age, in
relationship to grade. The first ANOVA Model spoke to the first five
research questions. The second ANOVA Model explored the relationship
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between the student learning style with the match/mismatch of the
student/teacher on the course grade assigned. This was to address
research question number six. A t-test for the Independent Samples of
gender on course grade was completed. Crosstabulations of age by
grade, program by grade and teaching style by grade were administered.
Oneway Analysis of Variance was completed to indicate effects of age
groups on course grade and teaching style on course grade.
Limitations
There were several possible limitations to the field test and
subsequent results. The research was designed to measure the effect of
student/teacher learning styles on academic grades. When one researched
the topic, there were many other factors identified that could affect
student grades from both a learner and teacher perspective.
Learner Perspective
Intelligence of the student could be a significant factor that was not
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included as an independent variable. Academic achievement and
intelligence have been shown to be indicative of student success.
Motivation of the student was also not considered. An intelligent
individual with an excellent teacher has resulted in poor student grades,
when lack of student motivation was present.
Environmental factors were not considered in the research
methodology when the administration of the delineator occurred.
Lighting, noise level and temperature of the room may have affected the
ranking of the Delineator. Dunn, Dunn, and Price (1975, 1978) actually
included the variable of immediate environment (sound, light,
temperature, and design) into the development of their tool, the Learning
Style Inventory. A further critical element from a learner perspective is
the timing of the administration of the Gregorc Style Delineator. Time
was also classified as a physical element that affected learning in the
Learning Style Inventory developed by Rita and Kenneth Dunn.
Academic cycles produce an increased workload for students, with stress
and anxiety as probable student outcomes. This may result in a skewing
of the research if not considered in the methodology.
A student's perception of a teacher and the actual subject being taught
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could also affect academic achievement. Students have placed levels of
significance on different courses depending on the relationship of the
course to their major area of study. This may result in a negative
perception of a good teacher that subsequently could affect motivation
and academic achievement.
The most significant limitation was the wording used in the Gregorc
Style Delineator. Lack of understanding of the words used in the
Delineator by the student had potential to skew the outcome of the
Delineator. The researcher personally administered the delineator to the
students and was available for questions; however, it cannot be assumed
that students understood the words. Students may have been reluctant to
ask questions because of peer pressure, lack of interest or lack of time.
All of the above factors are limitations when completing the data analyses
from a student's perspective. Learning styles are only one measure of
academic achievement.
Teacher Perspective
Many elements that may have affected students and their completion
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of the Gregorc Style are applicable to the teacher sample. Skewed results
may have happened because of environmental conditions, timing of the
administration, subject matter being taught and the semantics of the
delineator. Teacher training and years of experience as a teacher may
also affect academic grading. Class size, motivation, and enthusiasm
playa role in teacher and academic grading.
A major limitation was that learning styles were measured against
academic grades. Grading is not a universal science and most teachers
grade in a different manner (normative versus criterion referenced
assessment and formative versus summative evaluation). Because there
was not an established consistent grading system for the teachers involved
in the research, the assignment of academic grades was a significant
limitation.
It was interesting that teachers involved in the research were
concerned that names and grades would be exposed in the publication of
the research. A number expressed this concern though it was in writing
that all information would remain confidential and anonymous. One
could question the legitimacy of the grades assigned because of the
expressed concern regarding disclosure, possibly arising from both a
student (Freedom of Information) and teacher based reference point.
All of the above limitations may have affected the relationship
between learning styles and academic grades and should be considered
when interpreting the results.
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CHAPTER FOUR: FINDINGS
In this section, the results of the data analyses are provided. The
research findings and the interpretation of the tables are related to the
research questions stated in Chapter One. A subsection comparing the
present results to the original research results by Thompson and O'Brien
(1991) is included.
Profile of the Sample
Table 1 details a comprehensive overview of the sample. Two-
hundred and forty-three students and 18 faculty participated in the
research. Females represented 62 % of the sample and males 38%. Out
of the 261 participants, 6 did not identify by gender.
Ninety-four percent of the sample population identified their age.
The researcher did not require the age of the teachers; however, it
appears that three out of the 18 included their age on the form. The
student age breakdown included: 20% who were under 20, 30% who
were 20 and 21, 25% who were between the ages of 22 and 26, and 25%
who were over 27 years of age. Statistics detailed from the sample
Table 1
Profile of the Sample
Variable
Grade
Value
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Gender
Female 62
(157)
Male 38
(98)
Age
< 20 20
(49)
20-21 30
(73)
22-26 25
(60)
27 + 25
(61)
Campus
Orillia 32
(83)
Barrie 68
(176)
(table
continues)
(Table 1 continued)
Variable Value
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Program
Civil Aviation 17
(44)
Office Admin. 23
(58)
Interim Semester 8
(19)
LASA 6
(14)
Nursing 12
(31)
Business 30
(76)
Dental Hygiene 5
(12)
Semester
1 2
(4)
2 58
(135)
4 32
(74)
5 8
(19)
(table
continues)
(Table 1 continued)
Variable Value
57
Learning Style
Concrete 42
Sequential (109)
Abstract 11
Sequential (29)
Abstract 26
Random (67)
Concrete Random 21
(55)
Grade
< 66 22
(53)
66-74 27
(65)
75-83 25
(61)
84-100 26
(64)
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support the trend that the chronological age of the student has increased
within the college system. Appendix A confirmed that students under 20
years of age continuously declined in numbers from 1980 to 1992, where
there was increased participation in all other age categories.
Thirty-two percent of the participants attended the Orillia campus of
Georgian College of Applied Arts and Technology. This campus is
female dominated as the programs offered at Orillia include Nursing,
Early Childhood Education, Developmental Service Worker and the
Dental Hygiene Program. Sixty-eight percent of the respondents attended
the main campus of Georgian College in Barrie, Ontario. The Barrie
campus has a more balanced ratio of males and females. The gender
balance is notable as the majority of teachers at the Orillia campus are
females. Two participants did not identify campus location.
Students were also asked to identify by program. Results showed
that the majority of the sample population were from programs that tend
to attract females. This would also correlate with the fact that 62 % of
the sample were females. Students from Office Administration (23%),
Nursing (12%), and Dental Hygiene (5%) represented 40% of the
sample. Male dominated programs included Civil Aviation (17 %) and
59
Law and Security Administration (6%) totaling 13% of the participants.
The Interim Semester (8 %) and the Business Programs (30%) attract a
combination of males and females.
Research on the subject of academic achievement and program
positioning is limited. The initial semester in a program was often
perceived as providing the most challenge to students as they were
becoming familar with post-secondary academic requirements.
Historically this was further complicated by the fact that traditional
students were often away from home for the first time and were often
faced with increased social, emotional and academic challenges.
Academic workload often increases with program positioning and could
provide increased academic challenge that could affect academic
achievement. In the sample only 2% were in their first semester. This
can be easily explained, as the grades used in the research were submitted
in April, 1994 representing the second semester of the academic year.
The majority of Georgian's programs have Fall-based registration only.
Fifty-eight percent of the students were in their second semester. Thirty-
two percent of the students sampled were in their fourth semester with
8% of the students in their fifth semester.
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The key independent variable was the learning style channel of the
teachers and the students. All participants completed the Gregorc Style
Delineator; however, one was deemed invalid. Forty-two percent of the
sample scored in the Concrete Sequential channel, 11 % as Abstract
Sequential, 26% as Abstract Random and 21 % as Concrete Random.
Forty-nine percent of the students received grades less than seventy-four
percent and fifty-one percent received grades higher than seventy-four
percent.
Contingency Analysis
Table 2 details a crosstabulation of age by grade. The results
reveal that there is a significant relationship between age and grade (Chi-
Square = 28.66, p < .001). Of the 61 students who were 27 years of age
or older, 36% received grades of 84% or higher, while of the 49 students
who were less than 20 years of age, 41 % received grades of less than
66%. It was evident that age of student did play a role in academic
achievement as there was a consistent decrease in the number of students
receiving higher grades in the first age category (less than 20). This
Table 2
Crosstabulation of Age by Grade
Grade
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Age < 66 66-74 75-83 84-100
< 20 38 17 15 14
(20) (11) (9) (9)
20-21 34 42 26 19
(18) (27) (16) (12)
22-26 11 25 28 33
(6) (16) (17) (21)
27 + 17 17 31 34
(9) (11) (19) (22)
Chi-Square = 28.66, df = 9, p < .0001
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relationship was exactly opposite for students and the grades received for
participants between the age ranges of 22-26 and 27 years of age and
older. The results detailed in Table 2 address question three that asked if
grades of students under twenty-five years of age differ significantly from
students who are over twenty-five.
There was also a significant relationship (Chi-Square = 63.47, p =
.00001) between program and grade as detailed in Table 3. Students in
the Office Administration, Interim Semester, Nursing and Dental Hygiene
programs received significantly higher grades than students in the Civil
Aviation and Law and Security Administration programs. The latter
programs are dominated by male students and the former by female
students. A relationship between grade and gender, and grade and
program could be interpreted from the results. There was an equal
distribution of grades in the business program that supported the statistics
that there is a more equal balance of female and male students in the
Business Program at Georgian. It would appear that significantly
different grades are assigned to students of different gender (question
number 4).
Table 3
Crosstabulation of Program by Grade
Grade
Program < 66 66-74 75-83 84-100
Civil 38 20 8 8
Aviation (20) (13) (5) (5)
Office 23 14 21 33
Admin. (13) (9) (13) (21)
Interim 0 9 7 14
Semester (0) (6) (4) (9)
LASA 4 14 5 0
(2) (9) (3) (0)
Nursing 2 14 21 9
(1) (9) (13) (6)
Business 32 29 30 27
(17) (19) (18) (17)
Dental 0 0 8 9
Hygiene (0) (0) (5) (6)
Chi-Square = 63.47, df = 18, p = .00001
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Question number 1 explored the relationship between distribution of
grades depending on the learning/teaching style of the teacher. In Table
4, it was notable that Concrete Sequential teachers assigned significantly
lower grades than their colleagues operating in the other three styles
(Chi-Square = 36.16, p < .0001)
In the first ANOVA model considered in this study, significant main
effects were manifested regarding teaching style (F = 10.155, p = .001),
age group (F =9.610, p = .001), and gender (F = 4.715, p = .031).
It should be noted that there was no significant relationship between
teaching style and learning style, teaching style and age group, and
learning style and age group.
Oneway Analysis of Variance is illustrated in Tables 6 and 7. Table
6 confirms that there is a significant relationship between age groups and
course grades (F = 16.867, p = .0001). There also was a level of
significance between teaching styles and course grades as detailed in
Table 7 (F = 8.6023, p = .0001). The test results supported questions 3
and 1 respectively.
Table 4
Crosstabulation of Teaching Style by Grade
Grade
Teaching Style < 66 66-74 75-83 84-100
Concrete 62 39 39 31
Sequential (33) (25) (24) (20)
Abstract 2 11 18 30
Sequential (1) (7) (11) (19)
Abstract 32 29 34 34
Random (17) (19) (21) (22)
Concrete 4 22 8 5
Random (2) (14) (5) (3)
Chi-Square = 36.16, df = 9, p < .0001
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Table 5
Effects of Selected Teacher and Student Variables on Course Grade
ANOVA Model 1
Sum of Mean
Source Squares df Square F p
Main Effects 7459.113 9 828.790 6.246 .001
Teaching Style 4042.205 3 1347.402 10.150 .001
Student Learning 20.519 3 6.840 .052 .985
Style
Age Group 3825.325 3 1275.108 9.610 .001
Gender 603.089 1 603.089 4.715 .031
2-Way Interactions 2808.107 27 104.004 .784 .770
Teaching Style x 594.147 9 66.016 .498 .875
Learning Style
Teaching Style x 1628.313 9 180.942 1.364 .207
Age Group
Learning Style x 708.257 9 78.695 .593 .802
Age Group
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Table 6
Effects of Age Groups on Course Grade
Oneway Analysis of Variance
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Sum of Mean
Source Squares df Square F p
Between Groups 2480.9844 1 2480.9844 16.867 .0001
Within Groups 35449.2214 241 147.0922
Total 37930.2058 242
Table 7
Effects of Teaching Style on Course Grade
Oneway Analysis of Variance
68
Sum of Mean
Source Squares df Square F p
Between Groups 3696.4911 3 1232.1637 8.6023 .0000
Within Groups 34233.7147 239 143.2373
Total 37930.2058 242
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Table 8 further explored the effects of gender on course grade.
Students' t-test to measure independent samples of gender established a
Mean Difference of 6.0595 between males and females (t = 3.59, p
< .001) in Table 8.
Student/teacher learning style Match/Mismatch emerged as a
significant main effect in Table 9. The effect initially supported question
6 that addressed grade distribution and its relationship to teacher/student
matching and mismatching of learning styles. However, Duncan's
multiple range test and Chi-square analyses did not substantiate the
relationship.
Summary of Findings
To conclude, there were significant relationships implied in regard to
teaching style, age group and gender. Teachers with a Concrete
Sequential learning style gave students significantly lower grades than
their colleagues who operated in the other three learning style channels.
Students 25 years of age and older received significantly higher marks
Table 8
Effects of Gender on Course Grade
t-test for Independent Samples of Gender
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Variable
Grade
Number of
Cases
Standard
Mean Deviation
SE of
Mean
Female
Male
149 76.7987
92 70.7391
11.405 .934
13.487 1.406
Mean Difference = 6.0595, t = 3.59, p < .001
71
Table 9
Effects of Selected Teacher and Student Variables on Course Grade
ANOVA Model 2
Source
Main Effects
Learning Style
Match/Mismatch
Sum of
Squares
789.826
320.576
671.535
df
4
3
Mean
Square
197.456
106.859
671.535
F
1.284
0.695
4.367
p
.277
.556
.038
2-Way Interactions 694.740 3 231.580 1.506 .214
Learning Style 694.740 3 231.580 1.506 .214
x
Match/Mismatch
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than did their younger peers. In addition, female students received
higher grades than male students in the sample population excluding the
Business Program where there was a fairly equal distribution of both
gender and grades received.
There were no significant relationships found between teaching style
and learning styles, teaching style and age group, and learning style and
age group, and subsequent grades assigned. There was also no
significant relationship between learning style and grades received, and
learning style and match/mismatch and grades received by the student
sample.
There was a significant relationship between student/teacher learning
style match/mismatch (F = 4.367, p = .038); however, Duncan's
multiple range test and Chi-square analyses did not substantiate this
relationship.
CHAPTER FIVE: SUMMARY, CONCLUSIONS AND
RECOMMENDATIONS
Summary
The purpose of the study was to investigate the relationship between
learning styles and academic achievement in postsecondary education.
The study was completed at Georgian College of Applied Arts and
Technology located in the Province of Ontario.
Learning style inventories and subsequent research have received
significant attention in the realm of education. Many support that
individuals learn best when they are taught in a manner that matches their
own individual learning style. Mary J. Thompson and Terrance P.
o'Brien completed a research study in an American college to explore the
relationships between learning style and academic achievement. The
dependent variable of academic achievement was measured through
student grades. Indpendent variables included student learning styles,
teacher style, student gender, student age and the teacher/student
match/mismatch of learning styles. The most significant outcome was
that their study did not support the majority of research in the area of
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teacher/learner match and academic achievement. Thompson and
o'Brien recommended that there be further research because of their
results.
The research completed by Thompson and 0 'Brien was duplicated at
Georgian College of Applied Arts and Technology in the Province of
Ontario. Learning style research, and any other tools that can assist
teachers at the community college level, are critical at this time.
Statistics from the community college system in Ontario indicate that the
chronological age and the gender of students has changed. The system is
now servicing older students who often place high expectations on
themselves, the teacher and the educational institution. Teachers now
struggle to provide quality education to a student body that they
historically have not serviced (colleges were established to service grade
12 graduates who often wanted skills training). This is further
compounded by the reality that a significant number of college teachers
were hired without formal teacher training and experience.
The literature review in Chapter Two reviewed the use of learning
style inventories in education from many angles. An historical
framework of education was introduced including the present statistics
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from the community college system in the Province of Ontario. The use
of learning style theories when discussing adult learning principles and
theory was also considered. Teacher training and classroom effectiveness
were related to learning style theories. Applied research using learning
styles theories in postsecondary education was also included in the
review. In all subject areas, learning style inventories for the most part
were considered to be a valuable tool to assist teachers and students.
Chapter Three detailed the research methodology and procedures.
The research design of the field experiment completed at Georgian
College of Applied Arts and Technology attempted as much as possible to
duplicate the original study completed by Thompson and 0 'Brien.
Sampling, instrumentation and data collecting and recording were very
similiar in both studies.
The limitations section of the study focused on the concern that
learning style was the only factor being considered when measuring
academic achievement. The literature review in Chapter Two and the
limitations section of Chapter Three detailed many other elements that
have an impact on academic achievement. It is critical that all elements
be considered when reflecting on the results of the reseach.
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Chapter Four focused on the findings of the study and their
relationship to the results of the original research by Thompson and
o'Brien. There were common results that merit further discussion and
provide credibility to both studies. They will be included in Chapter
Five. Overall the research was worth duplicating because of the results.
Even though the sample was small in both studies, the research in most
cases supported each other.
Comparative Analysis
This section was included to compare the original research results
completed by Thompson and O'Brien (1991) in the United States with the
results of the research completed at Georgian College of Applied Arts
and Technology in Ontario. The sample population in the original study
included 207 students and 16 teachers. Fifty-eight percent of the sample
were females and 42% of the sample were males. Seventy-one percent of
the sample were under the age of 25 and 29% were 25 years of age and
older. The learning style breakdown included 35% of the sample who
functioned in the Concrete Sequential channel and 12% in the Abstract
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Sequential mode. Twenty-three percent were Abstract Random and 19%
were Concrete Random. The balance of 11 % were classfied as bi-modal
as they had two identical scores on two channels.
In the current study at Georgian College, the sample included 243
students and 18 teachers. Sixty-two percent of the sample were of the
female gender and 38% were males. Seventy-two percent of the
participants were 25 years of age and younger, while 28 % were over 25.
Concrete Sequential was the dominant learning style representing 42% of
the sample. Eleven percent had an Abstract Sequential learning style and
26% operated within the Abstract Random channel. The balance of 21 %
percent were ranked as Concrete Random. It was interesting to note that
the breakdown of the sample in all classifications was very similiar
(gender, age and learning style).
The research occurred at two different campuses of an educational
institution in both studies. The teachers and the students sampled were
administered the Gregorc Style Delineator and their scores were recorded
in a similiar manner. Both studies used the same data analyses to review
the results. There were similiar findings in both studies that supported to
the validity and reliability of the original research completed by
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Thompson and O'Brien (1991).
In the first ANOVA model considered in the research at Georgian
College of Applied Arts and Technology, significant main effects were
manifested in regard to the teaching style, age group and gender. With
the exception of gender, these findings are very similiar to those of the
original study. Again, exactly as in the original study, Duncan's multiple
range test revealed that Concrete Sequential teachers assigned
significantly lower grades than did teachers dominant in any of the other
three styles. Post hoc testing also revealed that students 25 years of age
and older received significantly higher grades than did younger students
which supports the findings in the original research. Contrary to the
original study, no significant interaction effects were found between
teaching styIe and age group, or any other variables in the first model.
In the second ANOVA Model , the results that explored main effects
between student learning style and academic grades both showed no
significant relationship. There were, however, clear contradictory results
when discussing match/mismatch and academic grades and two-way
interactions between learning style and match/mismatch and academic
grades received. In the Thompson and O,Brien results, there was no
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significant relationship between teacher match/mismatch (p = .21),
where as the Georgian study revealed a significant relationship (p =
.038). As discussed earlier, subsequent analyses completed by Duncan's
multiple range test and Chi-square, did not substantiate the relationship.
Student style and teacher match/mismatch in the Thompson and O'Brien
study did indicate a significant effect (p = .05) in comparison to the
findings in the Georgian study (p = .214).
To conclude, there were some common findings when comparing
both studies. One can state with confidence that there appear to be
significant findings regarding age group of students, teaching style and
their affect on academic grading. Both research studies supported there
were no significant relationships between learning style and academic
grading, teaching style and learning style with grades, and student
learning style and teacher match/mismatch on course grades. Although
there were no significant relationships, there appears to be a possible
trend with the variables. Further analyses, possibly utilizing META
analysis, could be explored to identify any potential significant
relationships. Contrary research results were in the area of student
gender and course grades, teaching style and age groups with course
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grade, teaching style and student gender with course grades, teacher
match/mismatch with course grade and student style and teacher
match/mismatch with course grades. It is recommended that a larger
sample be used to determine if the contrasting of results were related to
sample size with a particular focus on ensuring that there is a cross
sample of teachers with learning styles from all four channels. This may
have contributed to the Georgian research as there was not equal
representation from all four learning styles. Equal representation was
present in the original research.
Conclusion
As discussed earlier, the purpose of the study was to determine
whether learning styles affected academic grading, and ultimately, student
success, in postsecondary education. It was the intent of the study to
establish if there were a relationship between student learning style,
teacher style, learner/teacher matching and/or mismatching, student
gender, and age, to the academic grades of students. Six research
questions focusing on each of the independent variables were outlined in
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Chapter One. Each research question will be addressed in this section.
The results will be related to the demands placed on the community
college system, changing student demographics, adult learning principles,
teacher training and classroom efffectiveness and applied research in the
field.
Question number one addressed the area of distribution of grades and
learning/teaching style of the teacher. As detailed in Table 4, teachers
with a Concrete Sequential teaching style assigned significantly lower
grades in comparison to their colleagues. This mirrored the findings in
the Thompson and O'Brien study. Individuals who are Concrete
Sequential learners tend to be very black and white in their thought
orientation. They view the world mainly through their physical senses
and their ordering ability is very linear and logical. Personal proof from
experts is required to validate thoughts and concepts, and they tend to be
conservative in their approach to their lives and change. Teachers who
have a Concrete Sequential predominant style are very results oriented
and rely on concrete examples. They are very structured and have a
strict orientation to time (Butler, 1982).
It is not surprising when reviewing the above characteristics of this
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style that student grades would be lower. This style does not foster
independent and creative thought processes. One could assume that the
instructional delivery would be somewhat autocratic and diversity of
thought by the student would not be appreciated. As people mature
chronologically, most gain an appreciation for the greyness in life. Adult
learning principles support the acceptance of individual differences and
acknowledgement of life and work experiences. They also support
flexible delivery of curriculum that meets the needs of a diverse group of
students. Adult learners want material that they can relate to and which
is of value to the learner. This quite possibly would not be supported by
a teacher operating from this channel. It would be safe to assume that a
Concrete Sequential teacher would not adjust the curriculum to meet the
needs of the student being serviced. Most adult learners would not do
well in a class with such limitations. This would ultimately be reflected
in the grade received.
Vision 2000 (Ontario Council of Regents, 1990) suggested that
students who graduated from the community college system in the past
possessed limited critical thinking skills. Employers who were
interviewed for this report believed that colleges should increase the
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general education and critical thinking components in the curriuculum, to
promote employee flexibility and creativity. A Concrete Sequential
teacher would possibly have difficulty with such curriculum. One would
hope that additional staff development could be recommended to assist
such teachers with the understanding of learning style theory, curriculum
development and delivery, and its effect on student success.
Question 2 addressed the relationship between academic grade and
student learning style. There was no significant relationship found
between the two variables in both studies. One could recommend that a
larger sample be used to establish if there is a relationship. If in fact
there is no relationship, it certainly stresses the importance of the
teachers' role and their learning style with academic grades. As detailed
earlier, teachers with a Concrete Sequential learning style in both studies
gave lower grades to students.
In both studies, there was a significant relationship between age
grouping and grades received. Students 25 years of age and older
received significantly higher grades than their younger colleagues (Table
2 and Table 6). This would not come as a surprise to any teacher
working in adult education. There is often more at stake for non-
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traditional students when returning to school (family and financial
responsibilities). Their in-class attendance is usually higher and their
motivation to learn is piqued. Education to non-traditional students is
very much a means to a specific end, that often being employment.
Traditional students when coming to college for the first time are
often distracted by the change in their social status. For the majority,
this is their first time away from home and they are challenged by their
new found independence. Most do not have family and financial
responsibilities and academia may be only one of their focuses. This
certainly does not apply to all traditional students; however, a
generalization can be made.
The above significant effect is very important to the college system.
As detailed in Appendix A and Appendix B, student demographics are
consistently changing. The college system has seen a steady increase in
non-traditional students. Attrition programs have recently focused on
non-traditional students as they are a relatively new anomaly to the
college system. If they, in effect, receive higher grades on a consistent
basis, colleges may have to alter the retention focus to the traditional
student. Further research is recommended in this area to explore the
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relationship between age and academic achievement. One could speculate
on a number of factors that could contribute to the relationship, however
it would be helpful if factors could be validated through statistical
analyses. Academic grades and student age address question number 3.
There was a significant relationship between gender and grade
received in both studies. Females consistently received a higher grade
than males as indicated in Table 5 and Table 8. Although this has proved
to be significant, one should reflect on the program sample. The
programs included in the study were Civil Aviation, Office
Administration, Interim Semester, Law and Security Administration,
Nursing, Business and Dental Hygiene. As discussed previously, Office
Administration, Nursing and Dental Hygiene are female dominated
programs. They are also programs that attract a large number of non-
traditional students (over 25 years of age). Further, the Nursing and
Dental Hygiene programs are over-subscribed programs with very high
admission standards. Both programs require students to take pre-
admission testing that screens potential candidates. At Georgian College,
students in the programs used in the sample are recognized as students
who are academic achievers.
86
The male dominated programs in the sample included Civil Aviation
and Law and Security Administration. Both programs do not have
seating limits and tend to attract young males who have recently
graduated from high school. They meet the general admission
requirements for the college and do not have intensive program specific
requirements.
Although one could generalize that females at all levels of education
receive higher grades than their male colleagues, further research is
recommended using a broad based sample to confirm the significant
relationship. The relationship between gender and grade addresses
question 4 in Chapter One.
Question number five addressed two-way interactions between
teaching style and learning style, teaching style and age group, and
learning style and age group on the assigning of grades by teachers. All
the interactions showed no significant relationships. From these results,
and other findings in the research, it appears that teacher style, combined
with more than one variable, has little significance on academic
achievement. Again, a recommendation for a larger teacher and student
sample may provide a significant relationship.
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The most significant results were found when answering question 6.
Past research, as detailed in Chapter Two, supported a relationship
between academic achievement and student learning style and teacher
match/mismatch. Learning style theorists argue that when a teacher and
a learner have a similiar learning style, the student will receive
significantly higher grades than when there is a mismatch. In Table 9,
there was a significant effect found (p = .038). Duncan's multiple range
test and Chi-square analyses did not substantiate the relationship when
further analyses were completed. The second analysis supported the
findings in the original study by Thompson and O'Brien. A larger
sample may be helpful to determine if the sample size restricted the
outcome. If, however, the findings are substantiated, one again has to
question the role of the individual teaching/learning style of the teacher.
Other variables that could have affected the dependent variable of
grade may be a consideration. As detailed earlier, there are many factors
that affect grades (intelligence, motivation of teacher and learner, time of
day and year, environmental factors, subject being taught). Further,
teachers in the sample may have taught in the four modes of learning,
thus accommodating the majority of students in the class. Many of the
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sample teachers did have several years teaching experience and the
majority had some form of teacher training. Literature supports that the
best leaders and teachers are individuals who can address a group using
different teaching/learning channels. It is quite possible that the teacher
sample interacted in such a fashion. All of the above factors may have
affected academic grades.
Recommendations
Chapters Four and Five have discussed some of the implications of
the research. The research findings in the study at Georgian College of
Applied Arts and Technology substantiated much of the research results
in the original study completed by Thompson and O'Brien (1991). Both
research studies did not support a relationship between academic
achievement and the match/mismatch of learning styles between student
and teacher.
Although the research did not support the relationship between
academic achievement and learning style match/mismatch, the application
of learning style inventories and theory can be of benefit to both teachers
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and students at the postsecondary level. As individuals, teachers and
students should be aware of learning style theory and have the
opportunity to have their learning style assessed. The research did
support that the majority of individuals have a learning style preference
and it is critical that teachers are aware that individuals have different
learning styles. This is essential as teachers can learn to adapt their
delivery in the classroom to meet the learning style needs of a variety of
students. This is especially critical for teachers who operate in the
Concrete Sequential learning style channel as there were significant
grading implications for students. Learning style theory training should
become a part of internal staff development programs as well as external
programs (B.Ed. and M.Ed. programs). Students when aware of their
dominant learning style can advocate for themselves when requiring
alternative modes of instruction or clarification, with a sense of
confidence and understanding. This in itself, should assist with academic
achievement as students could be knowledgeable consumers of education.
Colleges should revisit their retention programs for all age categories
but in particular those students under the age of 25. The results of the
study indicated that students 25 years of age and over received
90
significantly higher grades. Motivational factors with this age group may
be both intrinsic and extrinsic. Quite possibly students under 25 years of
age may not have developed to this level and may require increased
institutional support to enhance academic achievement.
Feedback from students and teachers when using the Gregorc Style
Delineator was positive. It would however be beneficial to have a Word
Guide that explains that words used in the Gregorc Style Delineator to
reduce the chance of misinterpretation when completing the work matrix.
This was a concern of the researcher when administering the Gregorc
Style Delineator to the student sample.
It is also essential that students are aware of their own learning style
and the learning styles of other people (peers and teachers). Students can
then advocate on behalf of themselves when not understanding curriculum
because of the manner in which it is being delivered. It would also assist
students when working with peers on group projects.
The small sample size may have affected the results of the research.
Consequently, further research is warranted using a larger teacher and
student sample. It should be noted however that the use of learning style
inventories in the postsecondary realm could assist community colleges to
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meet student, curriculum, program and government intiatitive needs. The
Gregorc Style Delineator proved to be a valuable tool to assess the
learning styles of the sample population. With the addition of a word
guide, this inventory provides a user-friendly, cost and time effective
mechanism for the college system.
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March 23, 1994
TO ALL FACULTY:
App~ndix E
110
I am currently in the final stages of completing my Masters of Education Program through Brock
University. A thesis is a completion requirement and I have chosen to explore the relationship
between learning and teaching style to student grndes. Student age and gender will also be included
in the analysis.
Faculty from all program areas at the Orillia campus are being asked to complete the Gregoric Style
Delineator (a learning style inventory) to detennine your own learning style. Should you demonstrate
a strong preference for one style of learning you will be used as part of the research sample. This
will only require that I go into one class of your choice for a maximum of 15 minutes to administer
the same inventory to your class. If you -would prefer to administer the inventory yourself that would
also be an option. I would then require a copy of that class's final grades to analyze the relationship.
I will provide for you, and your students, a comprehensive interpretation of one's learning style for
your personal use.
Attached is the word matrix that determines your learning style. You only have to rank each columum
(10 in total) using the numbers 1 to 4 to indicate the words that best describe how you feel they relate
to you. 4 is the word that best describes you and 1 is the work that least describes -you. You must
ramk each word with a number in order for the results to be valid (go with your gut reaction). Your
ranking should be your first impression as this process is recommended to take only four minutes to
complete.
Your generosity in sharing your time at this very busy time of year is much appreciated. All
responses will be treated with both anonymity and confidentiality. I plan to present the overall results
of the research during a session at Georgian Day. Please return the completed Matrix to Pat Dobson
by 4.30 on Monday April 11, 1994. I will be available to go into your classroom anytime on
Wednesday, Thursday, or Friday ( April 13-15, 1994). Please indicate on the bottom of your Matrix
your preference.
Thank: you in advance for your cooperation. If you have any question please feel free to contact me
at ext. 136 (Barrie Campus) or at 487-2143.
lattachment
Word Matrix
------_....................................•.................•.....-..................•....•.
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future is in the hands of present bcha\·ior and
actions.
Thinking Processes
The dominant Concrete Sequcntial9s thinking
processes are instinctive" methodicnl~ and
deliberate. Ha\'ing finely ttlncd PO\\·crs of the
physical senses" he registers objects in the concrete
\vorld extraordinarily \vell. He discriminates be....
t\veen and among sounds" ta.~tes., and smells ex-
tremel), effecti\'cly. Many also exhibit ··photo-
graphic·· memory. The outer orientation of the CS
often results in his attribllting the cause of subjec-
tive thOllfd1tS, intuitive na.~Jl('5.. anti r(-~lin~-; tCI l'n ...
vironmcntal stimllii. In tllcse instanl~-S" he \VClIlld
look for external catlSes of divor~, nnllappin(,5~..
joy, etc.
The Concrete Sequential is naturall~' strlte-
tued and uses prescribed formulae in dealing with
the world. He can exhibit a healthy sense of
criticalness \vhich may border on the tlltr::lcon-
servative. When lire expcricnc«5 appear tel l,c
chaotic or fortuitous" he has been kno\vn to c()crcc
ideas. people, places, or things into a logic pat-
tern suitable to him.
Consistently striving (Ir l,crfc...-ctinn, tile Con ...
crete Sequential can work \vjth the exactitude of ~'.
machine and de:ect the most minute detail, fla\v.
and variance with uncanny precision. The domi ...
nant CS is able to link successively-connected
parts and divide facts and figures into catcgori~C)
and subcategories. His ability to organize logical!
produces a linear or~anizati()nalcapacity \ln~Ur­
pas.'icd l)y any ()tller style.
The Concrete Sequential is usually not in-
t!!rested in abstract theories and \vill interpret
words and labels ,eliterally."
•
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Appendix F
STYLE CHARACTERISTICS
OF
THE DOMI~ANTCONCRETE SEQUENTIAL
INDIVIDUAL
WORLD OF REALITY-CONCRETE ·
The .areal·· world for the dominant Con-
crete Sequential is the concrete., physical., ob-
jective world. &aWhat is·· is that which appears
to and is detectable through his extraordina!i'
physical sensory abilities of sight, sound, touch,
taste, and smell.
. Reality to the Concrete Sequential contains
solid people, actual places., and real things. He
receives data from and produces in the concrete
world as well. This world is static., objective,
and predictable. The CS view of reality is sym-
bolized in the statement. ··Man must not only
see everything through his own eyes, but will
always be unable to accept what he cannot so
examine:- (Marc Edmund Jones)
ORDERING ABILITY-SEQUENTIAL
The dominant Concrete Sequential vie\ys
and approaches experiences in his world of
reality in an ordered. sequential., rectilinear"
and one-dimensional manner. He expresses con-
cerns about 16bottom lines,'· ··crossing lines,,'·
and "deadlines.'· Events are conceived as being
joined in a successive and continuous manner
like links in a chain. Consequently, he thinks
by using a "train of thought" which has a clear
beginning and a clear end.
View of Time
The dominant Concrete Sequential vie,vs
time as consisting of discrete units which are
divided into periods of an immediate past" the
present, and an immediate future. Events that
will occur in the future arc" to the CS, predicted
and anticipated_as· .anatural·~ results and
Olltgrowths of past-and present conditions and ac-
tivities. He is a firm believer that the key to the
,Validation Processes
Validity t proof, and clear-cut·dLc;cernment of
anything is decided l)y and through tile physical
senscs. Phrases such as ··seeing is believing,,. uI
heard it myself," and ··you can taste the dif-
ference,·· typify the dominant Concrete Sequen-
tial's apprnacll to personal determination of truth.
The CS individual has often been called the
classic 'Doubting Ttto.mas. ,. '
Validati~n is also made via authorized arid
credentialed experts who 'have had accredited in-
struction and training PLUS professional ex-
perience and background. Many Concrete Se-
Cluentials place great faith in specialists who ex-
plain phenomena which are.not personally
physically verifiable. .
Focus of Attention .
Tbe dominant Concrete Sequential rivets his
attention to the objective, concrete world and
material reality. With his feet planted firmly on
the ground, he uses his strong vital instincts and
values objects and experiences which stimulate
those instincts. He excels in making, gathering,
appropriating, controlling, naming, labeling, and
owning objects of value and bCQtlty in his cn-
vironmcnt~ Such objccts can be persons, places,
and things.
Creativity
The dominant Concrete Sequential is not
creative in terms of invention or originality. He is,
however, a creative producer in two \vays: he can
produce a concrete product or a prototype from
someone else9s idea., and he can duplicate a pro-
dtlct already in existence. His products are often
technologically ba."ed.
His desire for perfection aids him in re-creat-
ing and refining a product, activity, or procedure
to make it more efficient, effective, atld
economical than the orIginal. Metaphorically
speaking, the Concrete SCClllcntial lIas the ability
te) 1,rnducc a l,cautiful diulnond froln a rough 9 nn-
pulished stone.
es cr~ativity is al~o ev~~~nt _in his organiza-
_ .. tional abilities \vhi~h ~~~ be uscd to align ac-
- tivities fci"r maXim\lm effect .
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Approach to Change
The Concrete Sequential can be adverse to
change. Bei~g naturally sequential and structured
in his thinking, he can find it extremely difficult
to break a habit or an existing pattern of opera-
tion. He can also find difficulty in opposin~ tradi-
tion.
If a present pattern is working and ··paying
off.,n he may be suspect of something '·new··
which is speculative, untried, experimental, and
not yet uguaranteed" to \vork. This reluctance to
change may be vie\ved as \veakness or stubborn-
ness. However, it may well be an outward sign q£
stability until the new idea or procedure proves
itself to his satisfaction.
The CS-oriented" individual is generally not
easily adaptable to ne\v conditions oren...
vironments. This means that change comes in
slow, deliberate, incremental steps. He needs to
be able to predict events and, if possible, play a
.role.in their development and- outcome.
Approach to Life
The dominant Concrete Sequential is a realist
who is practical and predictable. He is the '·Rock
of Gibraltar·· and a stabilizing., conservative in.
fllienee in crisis situations. Cool, calm and col·
lected, patient and hard\vorking, the CS ap-
proaches his life·s goals and objectives with
careful~ precise, steady pacing. He is a responsible
and dependable individual who will firmly abide
by the la\vs, mores, ethics, and traditions inherent
in his environment. His loyalt)·, tenacity, en-
durance, and strength are e\'ident when the 'ago-
ing gets tough.··
Since he is concrete in his vie\v and perfec-
tion-oriented in his action~., the dominant Con-
crete Seqtlential expects to receive something
tangible for his time., effort, hard \york and
resulting product. He therefore anticipates a
re,vard (grades, money) or recognition (status,
promotion) or 3 compliment., '-tllank you·· or some
type of verbal appreciation for a job that he con-
siders done 'veil.
Environmental Preference -
The Concrete Sequential prefers and \vill seek
• rl ,
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Negative Characteristics
Negati\'e CS behavior may manifest itself as
£ollo\vs:
- inflexibility and rigidit~',
- excessive criticism and skepticism even thO\lgh
they themselves dislike being criticized.,
- vie\ving people as ··objects·· to he controlled
and owned..
-- addiction to routine and order.,
- susceptibility to autocratic and dogmatic belief
syste~s, .
... entrenched materialism colJplcd \vith unwill.
ingness to give credence to an invisible world"
-- lack of sympathy and .compassion.,
- an unforgiving. grudge-holding temperament
accompanied by an explosive anger and
-- a sell-righteous attitude.
Observable Traits
In general, the 'Collo\ving traits may be observed:
Concrete Sequential individuals are habitual~
Beds are always mad~ upon rising. Immediately
after dinner, the table is cleared and the dishes
are \vashed, dried, and put back on the shelves.
They drive along the ,same ~ute to \vork every
morning and their day is time and task-oriented".
Although these routines may appear boorish to
others.. the 95 is quite convinced and satisfied
that his ways will work.. have w()rkcd, and \vill
wc:>rk for others if only they would "see the light'
and do things the righ"t way.
Concrete SCCluentials usually' sec things in
Major Intolerances
In general .. the dominant Concrete SC(lucntial
dislikes:
- physical and en,pironmcntal conditions \vhich
are not conventionall}· correct .
........ indi\'idllals \vho nrc na~r:lnt vinhltnrs of
norms..
. - broken promises and nsurprises,,·e
- people who procrastinate,
- discussions \vhich appcnr ttl he '·ac:ldcmic"
rather than do\vn-to-earth, and
- individuals who are 66\00 emotionare in their
decisionmaking.
. Prim';"ry Evaluative Word - _
-, ~ 'The word -ugooif" is used by the Concrete Se-
quential to indicate a top-level performance.
a quiet, ordered, predictable and stable environ-
ment. He wants objects in his environment to be
£unctionally-dependable and, above all, practical.
An unsanitary, unordered environment can vir-
tually '-drive him up the wall.··
The Concrete Sequential wants and needs to
know what is ~p~ted of l1im and have specific
directionS before he will proceed to begin. any'"
assigned task. This need does not rise from an ego
deficiency t necessarily, but more often from his
desire to do a job correctly and/or-learn by im-
itating the behavior of an expert.
With a low tolerance for distraction, the
Concrete Sequential functions best when the en-
vironment is relatively free of peripheral sound
and activity. In any work environment, the CS
individual will expect his fellow employees to be
dedicated, loyal, task-oriented and productive.
The qualitative and quantitative standards he sets
for himself and others are ofte~ extrem~ly high.
Use of Language "
Since the Concrete Sequential deals with
physical objects, he uses words as literal labels
and names to describe what he physically and
materially experiences as reality in the objective
world. Practical and conservative, the CS uses
words that are neat~ clean, concise, and to the .
point. He prides himself on being succinct,
logical, and exact. He shuns '-flowery language,··
complex sentences~ and ·-two-dollar words"
which, according to him, confuse both the issue
and the listener.He believes that academic"
poetic, and esoteric words cloud the ability of
people to see that the answer is '-as clear as the
nose on your face."
. Usually cautious and diplomatic in expressing
himsel£~ the Concrete Sequential can also be quite
arb.itrary and dictatorial in expressing his opinions
and in giving directions to others. As a discipli-
narian, he can be a '-hard nosed'· individual.
•
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terms of being either black or white. This trait is
often irritating to others who are unaware that
this attitude is a sign of the CS·crs discriminating
ability. Anything in between the two extremes is
generally too fuzzy or amorphous for the Concrete
SCflucntial to base a value decision upon. Conse-
qu~ntly he will usually answer a question or offer
an opinion of l&yes(nQ, right/wrong, tastes
good/tastes cad, Qr sounds good/sounds bad.'~
Concrete Sequentials choose their wardrobe
with particular care and economy. They are
drawn to three-piece business suits and
monochromatic outfits. A CS would not think of
wearing mismatched plaids, flashy colors, .or be-
ing seen in unconventional or untraditional
clothing. They can be fussbudgets when "it comes
to neatness, wrinkle-free suits.. the correct hairdo,
perfect make-up, and spit-shined shoes.
Concrete Sequentials seldom lose anything.
They know where everything has been put and is
located. If you lose or misplace something, ask
them and they will tell you immcdintcly where it
is or where they have put it.
If you invite a Concrete Sequential to a
meeting or'dinner party, you can be sure that he
will attend and arrive on time or have a proper
excuse..Meeting obligations and time com-
mitments are as sacred to the CS as his bank
deposits and up-to-date checkbook.
The prescnts that a Concrete Sequential gives
to others will be practical. They like to give and
receive cash or gift certificates, p~tted plants..
toasters .. lawnmowcrs, etc. Gifts such as short-
lived cut flc)wcrs, a I,unk of pncrns, or satin Sllccts
arc considered frivolous.
Concrete Sequentials mark special occasio~s
such as birthdays, anniversaries and holidays by
sending cards and gifts. They also send get-well
cards. They do· not .. as a rule, send surprise gifts
or Ujust-ttiinking-of-you'· cards on non-occasions.
-"
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A Concrete Sequential parent is a loving, but
true disciplinarian. Homework is to be taken
seriously and done each night (preferably before
dinner and definitely before television watching).
And, the teacher is always right! Household duties
are delegated with a roster and time schedule
taped to the refrigerator door. Thank you letters
for gifts from grandparents and relatives must be
written and in the mail within twenty.four hours
after receipt. And, the CS will demand that there
will be no public displays of affection bet\veen
their children "and their dates \vithin 500 feet of
the house.
Concrete Sequentials rarely give com-
pliments. They expect a good performance, a job
well done, a neat appearance in others, and a
smooth-running environment. Approval is
generally silent and they operate under the max-
imum of UNo news is good ne\vs.,. The CS is not
reticient, however, to "clearly show disapproval.
A desk or office belonging to a Concrete Se-
quential will not be messy or disorganized. Pencils
are sharpened, file trays empty, desk drawers
neatly divided with metal inserts, and a memo
pad sits squarely by the telephone. Office fur-
niture is streamlined, comfortable, and efficient.
If there are any plants in the office they will most
likely be plastic because the CS is not known for
. his '-green thumb.'·
A Concrete Sequential guest in your home
can often smell fish in the air a day after you had
it for dinner, a kitty litter box in the basement,
and tell you the name of the perfume or after..
share y011 nrc wearing. Many CS·crs can taste the
bay leaf in your ste\v, the dash of Tabasco in his
Bloody Mary, and name the year of the wine
served with dinner.
F
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. DOMINANT STYLE CHARACTERISTICS
-'
The scores you received on the Slyle
Delineator are related to specific clusters of
distinguishable characteristics. TheSe clusters of
characteristics constitute STYLE.
This section of the booklet contains style
characteristics associated with each channel. The)'
are presented for your own self-analysis and for
gaining insight into another person·s ··point of
view.··
Knowledge of these characteristics may fur-
ther prompt an analysis of the demands that are
presently being placed upon you by people. ob-
jects, and processes in your environmcnt(s). A
careful study of style characteristics may also pm-
vide a framework with which you can assess mind
qualities and environmental demands without the
use of an ··objective·· instrument such as the Style
Delineator.
To help. explain the broad scope of the domi-
nant stylistic characteristics. each channel has
been divided into fifteen categories. A description
of each category is as follows:
CATEGORIES
World of Reality
The ··space·· acknowledged as reality by an in-
dividual wherein and through which the-mind
receives. creates. projects, and~periences
thoughts. ideas. and forms. This space may be .
physical, material.. and concrete and/or
metaphysical, formless, and abstract.
Orqering Ability .
The- method(~) Used by'-an- individual to organize
-. and structure hiS~ ,varld of reality.
View of Time
An individual·s perception of the past, present.,
. .
. and f\lttlrC used to IneaSllre.. loc~tc .. and place l'X-
pericncL-s in IIi! \v(Jrld ()f reality.
Thinking Processes
The acti,'il}' of examining \\·Ilate\"cr happcns to
pass or to attract attention rcgnrdlcss of result5
and specific content. (IIann61Jl Arendt)
Validation Process
The particular thOllght process and activit}' \vhich
takes place in the mind of an indi,·idunl in order
to identify, j'ldge. Stlbstantiatc. :lnd (.~,nrirm
"truth.··
Focus of Attention
The dominant "object·· \vhich an inllividual con·
centrates llpon. call'S Cor. pay! n-~nr(1 t.),. n:sp(·cts"
and.. at times. identifies \vitl) an(1 cJ,()n5c.~ to
possess and appropriate.
Creativity
The ability and process llsed tCI I)rin~ an idea into
manifestation and/or existence ns a product.
Approach to Change
The attitudes. ac:ti\-ilies. ·and COllfSl.-S used })\' :In
individllal to make 5nmcthin~·5 nattlrt!. J.1nrl;n~c"
content. form. ete•• dirferent (nun ,,-hat it is or
from \\·hat it \vould 11avc l,ccn if ll'ft to its o,\'n
e\'olution.
Approach to Life
The attitlldcs.. acli\·itil.-s. anti C.-cJUf5CS Itsetl 1,y an
individual to command and dirl'Ct cXl,cricnccs i r
his '·world of realit}:~"
Environmental Preference
The outer \vnrld conditions 'Vllicl) an individuai'
finds most attractive and condllcivc to Cacilitnti
the fulfillment of his n~, wants. anti dc.Ciircs.
Use ofLanguage
TIle employment (Jf specific \vI,rtl" Wllicl1 J,ti\'c
tangible C\'idcncc tllat dirferent t}'pl.'S of tllinki;
processes are occuning \vithin a [1crson9s mind-
. Primary Evaluati've Word
~ The \yortl(s) m()5t ()ftcn used ll~'·an intli\'itlual
reporting a value judgment or the Jlighcst ran:
-"
Major Intolerances
Perceived attitudes. behaviors. and environmental
eonditions which irritate an individual to the
point where he refuses to allow them to exist.
Negative Characteristics
Peculiar qualities and tendencies of an individual
-Wllich cause alienation and block constructiveness,
11c1l,Culncss, coopcr:1tivcnc.~'i, ttnd interfere with
the psychic w~ll-liejngof both himself and oth1!rs. .
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Observable Traits
Sample distin~ishable beha,-iors that can be
observed h}· other individuals.
NOTE: As ~eml ('1'C'K't'ed through the style ch:lrncteristics found
on thea fnllCl\\·ing I'a~~ .. beDr in mind that no in-
di\eidnal i~ a "pure t}"JX!- dur in thr hnlistic nature n(
lhr human ~nnn3Iit)· itM-IC.
I
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STYLE COMPARISON
--
~J
" Following are brief synopses of the style ch~~~ristics of the four dominant channels.
CS AS AR CR
Concrete Abstract Abstract Concrete
Category Sequential Sequential Random Random
WORLD OF Concrete world of the Abstract world of intellect Abstract world of Concrete world of activity
REALITY physical senses based upon concrete feeling and emotion and abstract world of
world intuition.
ORDERING Sequential step-by-step Sequential and two- Random non-linear and Random three- dimensional
ABILITY linear progression dimensional: multi-dimensional patterns
tree-like
VIEW OF TIME Discrete units of past, The present, historical The moment: time is Now: tot3l of the past,
present, future past, ~d projected future artificial and 'restrictive interactive present and
seed for the future
THINKING Instinctive, methodical, Intellectual, logical, Emotional, psychic, Intuitive, instinctive,
PROCESSES deliberate, structured analytical, rational perceptive, critical impulsive, independent
VALIDATION Personal proof via the Personal intellectual Inner guidance system Practical demonstration:
PROCESS senses: accredited formulae: conventionally personal proof: rarely
experts accredited experts accepting of outside
authority
FOCUS OF Material reality: Knowledge facts, Emotional attachments, Applications, methods,
ATTENTION objects of value documentation relationships and processes and ideals
memories
CREATIVITY .Product, prototype, Synthesis, theories, Imagination, the arts, Intuition, ~riginality,
refmement, duplication models and matrices refinement, inventive and futuristic
relationships
I ,
Open and amenable, often,APPROACH TO Slightly adverse: Notoriously indecisive, Subject to emotions,
CHANGE speculative, hesitant cross-checks, deliberation, level of interest: instigator, "rolling stone, "
and slow fence-straddler critical or "trouble shooter"
impressionable
APPROACH TO Realist, patient, Realist:serious, Idealist: emotional, Realist\idea1ist:telescopic
LIFE conservative and determined, logical and exuberant, transcendent attitudinal, inquisitive, and
perfection-oriented intellectual and intense independent
ENVIRON- Ordered, practical, Mentally stimulating, Emotional and physical Stimulus-rick, competitive,
MENTAL quiet, stable ordered and quiet, non- freedom: rich: active free from restriction,
PREFERENCE authoritative and colourful amenable
USE OF Literal meaning and Polysyllabic work:precise, Metaphoric, uses Informative, lively,
LANGUAGE labels: succinct, logical rational: highly verbal gestures and body colourful: "words do not
language: colorful convey true meaning"
PRIMARY Good Excellent Supert Fantastic, Out- Superior, Great
EVALUATIVE Of-Sight, Dynamite
WORD(S)
